T HE purpose of this paper is to present a detailed de scription of the method employed in the statistical treatment and presentation of data of chronic disease reported in the study of illness in the Eastern Health District of Baltimore (1 ) .
White families living in thirty-four city blocks formed the sample population. The plan of the study was to follow fam ilies that lived in a group of houses in certain blocks rather than to follow a selected group of families. No attempt was made to continue visiting families which moved out of these houses during the period of the study, but the new families that moved into the houses vacated in the sample blocks were in cluded in the study. The record of illness started with the first visit to the family and each family was visited once a month thereafter.
In seventeen of the thirty-four city blocks the families were visited over a period of five years; in the other seventeen, visit ing was continued for three years. The data include illness in families observed two months or longer. Hence the shortest possible period of observation was two months and the longest was from three to five years. This fact must be kept in mind when considering chronic conditions present in the population, since these illnesses have a relatively long duration.
A meaningful presentation of cases of chronic disease ob served in a longitudinal study such as this, which extends be yond a twelve-month period, requires a type of analysis which is different from that employed in past studies of morbidity.
Briefly, the problem is this: When a population of families is first surveyed for illness, the chronic diseases usually form the major proportion of the total illnesses present at that time. In the study of illness in the Eastern Health District of Baltimore, from 60 to 70 per cent of the total illnesses reported as present in the family at the time of the first visit were those of a chronic nature. These were all conditions which had their onset prior to observation of the family and cannot properly be considered as incidence of illness within the period of observation. In a population observed over a period of time, illnesses of a chronic nature have a low incidence, that is, occurrence of newly-diag nosed cases, in comparison with their prevalence at any given time during the period. For example, in the population ob served in the Eastern Health District, the annual incidence of new diagnoses of major chronic illness was 23.6 per 1,000 per son-years compared with a prevalence of 178 per 1,000 personyears. It is apparent that if prevalence in each year of observa tion is not considered, incidence of new cases alone will not reveal the true state of the population with respect to the presence of chronic disease.
This problem was encountered in the earliest longitudinal study, namely, the Hagerstown study which was initiated and conducted by Edgar Sydenstricker (2) . This study included observation of families over a period of twenty-eight months. In the first published paper from the study it is evident that Sydenstricker realized that a morbidity rate of a specific chronic illness based upon " years of life exposed" over a twentyeight-month period did not give a true picture of that par ticular chronic disease in the population studied. Consequently, he presented a table (Table 4 in his text) which shows the prevalence of chronic illness in the population of the 8,587 per sons in the Hagerstown study instead of using for a population base the years of life exposed which numbered 16,517. The effect of this procedure upon the chronic illness rates is readily apparent. For example, morbidity from heart disease in Table  2 of Sydenstricker's text was 10.1 per 1,000 when based upon years of life exposed and 21.2 per 1,000 when based upon per sons. In this paper, he gave a definite clue as to how morbidity from chronic disease could best be treated in the longitudinal study which extends beyond a twelve-month period.
The morbidity study made by the Committee for the Cost of Medical Care and reported upon by Collins (3 ) indicated that a relatively high proportion, 44 per cent, of certain of the chronic illnesses noted had their onset prior to observation of the population studied.2 All cases of illness which had their onset prior to observation of the population were included in the annual attack rate but the data were shown in such a way that prevalence of illness could be distinguished from incidence of attacks of illness. Since this study was limited to twelve months, the problem of how to count chronic illnesses present in the population in successive years did not arise. C h r o n i c D i s e a s e i n t h e E a s t e r n H e a l t h D i s t r i c t o f B a l t i m o r e
The problem of obtaining an accurate and complete picture of the extent of chronic disease in an observed population was of particular concern in the study in the Eastern Health Dis trict. Careful inquiry was made concerning members of the family who were in institutions for the mentally ill, for the feeble-minded, for the tuberculous, and for other chronic diseases requiring institutional care. The instructions for the use of the family visitors contained a list of the more common chronic diseases about which inquiry was to be made.
Special information was sought for all diseases of a chronic nature. This special information included data concerning the onset of the first symptoms of the disease, their nature and date, the date first diagnosed, and whether or not the diagnosis was made by a private physician, at a clinic, or at a hospital. Illnesses that were reported as chronic were asked about on each subsequent visit to the family. Inquiry was made con cerning the amount of discomfort or disability suffered from the condition since the last visit and the amount and nature of medical care received for it.
It is of interest at this point to explain how the data of 2 These chronic illnesses include cancer, rheumatism, diabetes, epilepsy, chorea, heart disease, varicose veins, high blood pressure, peptic ulcer, tuberculosis, and syphilis. chronic disease were coded and the purposes of the coding.
Editing. Careful editing of the illness records was a pre requisite to their coding. Editing was necessary for two rea sons: (1 ) to distinguish chronic illness from nonchronic ill nesses which had the same name or diagnosis; and (2 ) to avoid consideration of symptoms of a chronic disease as though each symptom were a distinct disease entity.3 It is appropriate to cite examples under each of the reasons for editing.
Not all cases of gall-bladder disease were considered as chronic. A single acute attack of illness followed by surgery or other treatment did not warrant classification of the condition as chronic. Repeated attacks were considered as evidence of chronicity. In these instances the attending physician's state ment concerning the cause of illness indicated the condition to be chronic. Not all hernias were considered as chronic. If remedial surgery took place soon after discovery of the condi tion, the illness was classed as acute.
A rise in blood pressure during pregnancy was not considered as a chronic condition unless the attending physician indicated that the patient had chronic hypertension. Embolism as a cause of death subsequent to an operation was not considered as a chronic condition even though it is classed as a disease of the arteries. The doctor's diagnosis and the patient's com plaints over a period of time were the important guides as to whether certain conditions should be considered as chronic or as an acute illness.
A single example of the second reason for editing may be cited. A patient with coronary disease may have reported re peated attacks of neuritis in the left shoulder and arm. The attending physician's statement attributed these attacks to coronary disease and coronary disease was considered as the sole chronic condition.
The editing of all but twenty-four of the 1,465 major chronic diagnoses was done by one person, the author of this paper.
Then each case was re-edited by another member of the staff in order to detect inconsistencies in the first editing. The cases were then all checked again by the first editor.
A consistent effort was made to avoid overstatement or understatement of the amount of chronic illness reported by the observed population. Most of the illnesses reported were those known to be of a progressive nature and there was no question as to their classification. Rheumatoid arthritis and osteoarthritis may be cited as examples.
Coding of Chronic D isease. The code provided for division of cases of chronic disease into the following classes: 
Class 2. T h e s e c a s e s h a d n o d i s a b i l i t y b u t d i d h a v e m e d i c a l c a r e a t s o m e t i m e d u r i n g o b s e r v a t i o n .

Class 3. T h e s e c a s e s h a d o n e o r m o r e d i s a b l i n g e p i s o d e s o f i l l n e s s f r o m t h e c h r o n i c d i s e a s e a t s o m e t i m e d u r i n g o b s e r v a t i o n .
Am bulatory B u t Disabled for W ork
Class 5. T h e s e c a s e s h a d o n e o r m o r e e p i s o d e s o f b e d i l l n e s s w h i c h w e r e d u e t o t h e p a r t i c u l a r c h r o n i c i l l n e s s p r e s e n t .
Nonambulatory ( B ed Cases) Class 6. T h e s e c a s e s w e r e c o n f i n e d t o b e d t h r o u g h o u t o b s e r v a
1 gave the date of onset or first diagnosis of illness, the studyyear of first observation, the study-year in which the case was terminated, and the total months observed in the morbidity study. Thus it was possible to count these cases in each of the specific study-years in which they were present.
For cases in Class 3 a card was coded for each study-year that the case was present in the population observed that year. In addition, a special card was coded for each disabling episode suffered by these cases. The code for these cards included the date of onset of disability, the duration of disability, and the study-year of termination of the disabling attack. Thus each disabling episode could be allocated to the specific study-year in which it occurred.
The special card (disabling attack) for this class was coded in order to study the risk of disabling episodes for persons with a specific diagnosis of chronic disease and who were not disabled throughout the entire period of their observation. All persons in Classes 1, 2, and 3 may be considered as those at special risk of such episodes. Also, these episodes can be related to the total observed population in order to express the general risk of such illness.
There was a further reason for coding the special card (dis abling attack) for cases in Class 3. It is of interest to learn how chronic illness manifests itself over a period of time. Is the risk of disability, for specific diagnoses greatest at the time of first diagnosis and does that risk diminish with time? Or is the disease of such a rapidly progressive nature that the risk of disability increases with time? It may be that such questions cannot be answered in a period so short as five years. However, it will be of interest to examine the data from this point of view.
It should be pointed out that cases of chronic disease were not transferred from one class to another in different years. For example, if a case in Class 3 became permanently disabled he was not transferred to one of the permanently disabled classes (4, 5, or 6) but remained in Class 3. Table 1 shows the number of diagnoses of major chronic disease in each of the classes which have been outlined. Only about 10 per cent of the total were disabled throughout ob servation and at the other extreme 19 per cent had no dis ability or medical care during that period.
The classification " major" chronic disease includes heart disease, hypertension or high blood pressure, arthritis, tubercu losis, diabetes, chronic nephritis, rheumatic fever, varicose veins, chronic gall-bladder disease, syphilis, malignant neo plasm, peptic ulcer, toxic goiter, epilepsy, mental deficiency, psychoses and psychoneuroses, and other important but rela tively rare conditions, such as Parkinson's disease, cerebral palsy, and multiple sclerosis. There is need to stress the fact that the counting of chronic disease cases among persons observed over a considerable period of time presents a problem more complex than is true for a relatively short time period such as one year. At the beginning of observation a certain proportion of the population is reported to be affected by the presence of chronic illness. As time goes on those persons not affected are at risk of developing a chronic condition to the point that a first diagnosis of the condition is made. In addition, those persons who reported the presence of a chronic disease at the beginning of observation are also at risk of developing a different and unrelated chronic condition. For example, a person with mild hypertrophic arthritis has the risk of developing heart disease or cancer as do others of the same age and sex in the general population. If heart disease or cancer did develop in such a person the condition was con sidered as a new case of chronic disease. It was not regarded as a complication of arthritis nor as contributory to any illness from arthritis; nor was arthritis considered as contributory to illness from heart disease or cancer. If there were disability from either illness or medical care for either illness, disabling days and medical care were assigned only to the particular chronic condition which caused the disability and for which medical care was given.
In this study all diagnoses of chronic disease were counted because, in community planning for adequate facilities for care and treatment of chronic disease, it is advantageous to know the size of the problem in terms of the number of diagnoses rather than solely on the basis of persons affected. For example, the patient with arthritis and heart disease or cancer needs treatment for both conditions.
The population was composed of person-years of life of people who were observed for varying time periods in the thirty-four blocks which were studied from three to five years. A person observed for five years was counted as five personyears of life. If that same person reported the presence of diabetes during the first year of the study, he was counted as a diabetic also in the subsequent four years of his observation. Thus the rate of illness of chronic disease is an average annual rate based on all cases diagnosed as conditions in the category " chronic disease." Table 2 shows the number of diagnoses of specific major chronic diseases present in the population of the Eastern Health District during the period June, 1938, to May, 1943.4 The cases are counted as those continuing in each year in which they were present plus the new diagnoses during the period. This table presents the same data as Table 9 in the previous publica tion " Cause of Illness Among Males and Females." (1 ) Table 3 presents the annual incidence of new diagnoses of specific major chronic disease among males and females. The popula tion base for both of these tables is composed of the total years of life observed. The data in both of these tables represent the average annual experience throughout the study; one table in dicates the amount of chronic disease present in the population, old plus new diagnoses, and the other ( Table 3 ) the incidence of new diagnoses of chronic illness.
The method of counting cases of chronic illness is shown in greater detail in Tables 4 and 5 . Table 4 shows the data for arthritis and Table 5 presents the same type of data for heart disease. Both are based upon the population of the seventeen blocks observed for five years. Column 1 shows the persons present in June of each study-year; Column 2 indicates the number of cases present (onset prior to observation) in June of each study-year; Column 3 records the number of new diag noses during each year; the reason for termination of cases is indicated in Columns 4 and 3; Column 6 shows the cases that moved into the population, all of whom were diagnosed prior to observation; and Column 7 indicates the total number of cases present in each study-year. In morbidity studies, person-years of life form the denomi nators for obtaining rates of illness. In dealing with chronic disease the problem is determination of the numerator. For example, if this were a one-year study a rate expressing the amount of arthritis in the population offers no particular prob- lem. The numerator is the 100 cases present during the year divided by 3,014 years of life. The rate is then 33.2 per 1,000. Following the same procedure over a period of two years, the numerator becomes 122, that is, 81 plus 24 new cases diagnosed in the two years, plus 17 who moved into the population. The denominator is 5,931 and the resulting rate is 20.5 per 1,000 person-years. If this same procedure be carried out over the entire five-year period, the rate becomes 12.0 per 1,000 personyears.
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It is obvious that to obtain a meaningful rate of arthritis based on a population observed over a period of two years or five years, the same method of determination of the denomi nator must be applied to the determination of the numerator. In other words, cases of arthritis must be counted in each year in which they are present in the population. This principle applies to any chronic condition.
In Tables 4 and 5 , which present cases of arthritis and heart disease, recovery from illness did not appear as a reason for termination of the case. However, recovery is a possibility for specific chronic illnesses. Cases may recover from such major chronic conditions as tuberculosis, syphilis, peptic ulcer, rheu matic fever, toxic goiter, cancer, psychoneurosis, psychosis, gall-bladder disease, and hernia. Time and medical care are important factors in recovery from these illnesses. If recovery takes place during observation, the case should be terminated so that the count of cases of chronic illness does not at any time include persons with a history of disease. It should include only those with a chronic condition present at the time of observa tion. For example, in this study the category " tuberculosis" does not include cases classed as " arrested" or " apparently cured" ; only those with active disease were counted. Table 6 shows the incidence of new diagnoses of arthritis
The M ilbank M em orial Fund Quarterly and heart disease in each study-year in the seventeen city blocks observed for five years. It is apparent that in the fifth study-year incidence fell sharply. This was true of both con ditions. Evidently by the fifth year some selection in the ob served population had taken place. Tables 7, 8 , and 9 show various ways of expressing the amount of arthritis and heart disease present in the population in each of the five study-years. Table 7 shows the prevalence of these conditions in June of each year. Table 8 shows the number of cases present in each year; here the denominator is the total persons observed in each year. Table 9 shows the number of cases of arthritis and heart disease and the rate is based on person-years of observation.
It is evident that in this study rates based upon person-years of observation are higher than when based upon persons ob served at the beginning of each study-year (June) or on total persons observed during the year. The reason for this is the relatively high rate of moving of the population in each year. The rates shown in Table 8 which include new cases are too low because the person observed two months has the same weight in the denominator as one observed twelve months al though the risk for each is different. Addition of the rates in Tables 6 and 7 , incidence based on person-years of observation and prevalence in June, probably affords the best expression of chronic illness. For example, this results in a rate of arthritis of 31.26 per 1,000 in the first study year. This rate is only slightly lower than the rate for this year shown in Table 9 .
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Rates based on person years of observation were used in the total experience presented in Table 2 of this paper and in Table 9 of the paper " Cause of Illness Among Males and Females." (1 ) This type of rate was not considered the best or the most accurate expression of the amount of chronic disease in the observed population. However, it was desired to show the total amount of illness in the population and most of the total is composed of cases of acute illness. The rate of chronic illness, most of which is prevalence, cannot be added to the total illness rate unless the same denominator or popula tion base is used for both acute and chronic illness.5
This brings us to the dilemma of all longitudinal morbidity studies. Sydenstricker called the illness rate based upon a period of twenty-eight months, " morbidity." In the study of the Committee on the Costs of Medical Care, Collins also called the total illness rate " morbidity." Morbidity in both studies includes prevalence and incidence of illness. The same is true of the study in the Eastern Health District of Baltimore. It is necessary to combine prevalence of illness with incidence of illness in order to express the total amount of illness present in the population over a period of time.
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